Cloning, characterization and analysis of expression profiles of a cDNA encoding a hyoscyamine 6beta-hydroxylase (H6H) from Atropa baetica Willk.
A new cDNA encoding hyoscyamine 6beta-hydroxylase (H6H, EC 1.14.11.11), a bifunctional enzyme catalyzing the last two steps in the biosynthesis of scopolamine, was isolated from Atropa baetica roots (GenBank accession no. EF442802). The full cDNA sequence showed an ORF of 1035bp, coding for a protein with 344 amino acid residues. Sequence analyses at the nucleotide level showed that this ORF shares high identity with other H6H from different plant species, such as Anisodus tanguticus and Hyoscyamus niger with 90% identity, and an almost total identity with A. belladonna (98%). Tissue expression analyses showed that the gene transcript was tissue dependent, appearing exclusively in roots, thus being the only biosynthetic site for the production of scopolamine. Furthermore, Southern hybridization experiments revealed that this gene was not part of a multigene family as appears in low copy number. Phylogenetic tree analysis indicated that A. baetica H6H had a very close relationship with A. belladonna and to a lesser extent with H. niger.